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Subject: 

Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 
King Highway Landfill Operable Unit 3 
Sampling Plan for the Stressed Vegetation Area 

Dear Mr. Krawczyk: 

On behalf of Georgia-Pacific LLC (Georgia-Pacific), ARCADIS has prepared this 
Sampling Plan for the Stressed Vegetation Area (Sampling Plan) to address the area 
of stressed vegetation on the north side of the King Highway Landfill (KHL) of the 
King Highway Landfill Operable Unit 3 (KHL OU) located in Kalamazoo, Michigan. 

In an e-mail dated February 27, 2012, the Michigan Department of Environmental 
Quality (MDEQ) notified Georgia-Pacific of an area of stressed vegetation on the 
north side of the KHL, immediately south of the diversion berm (e-mail included as 
Attachment 1). Figure 1 shows the approximate 270 square foot area of stressed 
vegetation on the north side of the landfill located approximately 180 feet south of the 
truck turnaround. During a subsequent conference call held on March 8, 2012 
between representatives of MDEQ, the United States Environmental Protection 
Agency (USEPA), and Georgia-Pacific, it was agreed that a sampling plan for this 
area would be developed to evaluate if methane gas may be the potential cause for 
the stressed vegetation in this area of the KHL. 

Date; 

April 27, 2012 

Contact: 

Patrick McGuire 

Phone: 

315.671.9233 

Email: 

pat.mcguire@arcadis-us.com 

Our ref: 

B0064583.0003.00675 

To assess the cause of the stressed vegetation on the north side of the KHL, this 
Sampling Plan will include a review of the final cover system sampling of the 
stressed vegetation area (e.g., thickness, soil gas characteristics, nutrient content). 
Additionally, this Sampling Plan proposes the collection of a soil sample to quantify 
the iron concentration in the drainage/barrier protection layer. This soil sampling is 
associated with sampling at the discharge of pore water outfalls as described in the 
Sampling Plan for Pore Water Collection System Outfalls (ARCADIS 2012). Finally, 
the Sampling Plan describes the schedule of activities, reporting of results, and 
potential corrective actions. 
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1. Review of Final Cover System Components 

The MDEQ requested in the February 27, 2012 e-mail (Attachment 1), that 
subsurface features be reviewed; however, as-built drawings of the subsurface 
features of the KHL are not available for review. Alternatively, the existing as-built 
drawing of the KHL surface features installed within the final cover system in the area 
of stressed vegetation (Attachment 2) was reviewed to identify any features that may 
be impacting the vegetation (i.e., gas vents, monitoring wells, a depression that 
would pool water). The as-built drawing for the KHL does not show any surface 
features in this area that would cause the vegetation to become stressed and 
damaged. 

However, this does not eliminate the possibility that localized settlement has 
occurred over time and a depression now exists. During upcoming field activities, 
described below, the stressed vegetation area will be inspected for indications of a 
change in contour suggesting a depression exists. Additionally, during sampling 
activities described in the Sampling Plan for Pore Water Collection System Outfalls 
(ARCADIS 2012), that will take place during a rainfall event, the stressed vegetation 
area will be inspected for signs of pooling water. 

2. Stressed Vegetation Area Sampling 

The objective of the gas sampling activities is to determine if soil gas components 
may be the cause of the stressed vegetation. One possible cause for the stressed 
vegetation may be landfill gases migrating through the final cover system In the area 
of stressed vegetation. Landfill gas that migrates through soil can kill the root system, 
resulting in visible vegetative stress within the area of migration (USEPA 2005). 
Landfill gas present in the soil atmosphere tends to make the soil anaerobic by 
displacing the oxygen, thereby asphyxiating the roots of the plants. Generally, the 
higher the concentration of methane and/or carbon dioxide and the lower the amount 
of oxygen, the greater the extent of damage to vegetation (USEPA 1993). Plant roots 
generally function best at oxygen levels above 10 percent (Kozlowski 1985). As 
oxygen drops below 5 percent of atmospheric content, root growrth and the root's 
ability to generate elongation force (force generated by the root to elongate through 
soil pores) precipitously declines (Souty & Stepniewski 1988). Thus, where methane 
and carbon dioxide levels are displacing oxygen concentrations in the soil air to less 
than 5 percent by volume, it can be reasonably assumed that the stressed vegetation 
area may be caused by the migration of landfill gas through the final cover system. 

To evaluate whether landfill gas is causing damage to the vegetation, Georgia-
Pacific proposed the installation of a temporary borehole to determine the 
composition and concentrations of landfill gas in this area. The temporary borehole 

Page: 
G:\Clienis\GP KHL\10 Final Reports And Presentalions\Sampling Plan\Sampling Plan For Stressed Vegetation Area 0011211100,Docx 9 / f i 
Project Number: S0064583,0003,00675 " 

file://G:/Clienis/GP


^ ARCADIS Mr. Keith M. Krawczyk 
April 27, 2012 

will be located at the approximate center of the 270 square foot stressed vegetation 
area, as shown in the detail on Figure 1. Consistent with the Draft Final Operation 
and Maintenance Plan (ARCADIS 2012), a %-inch diameter borehole approximately 
1 to 1V2 feet deep will be installed using a slide hammer. Landfill gas will be 
monitored by a Landtec GEM-500™ or GEM-2000™ portable gas analyzer by 
inserting the tube attached to the gas analyzer into the borehole to a depth 
approximately one to two inches above the bottom of the borehole. The borehole will 
then be covered. After approximately 30 to 45 seconds, the percent, by volume, for 
methane, carbon dioxide, oxygen and balance gas (nitrogen) in air will be measured 
and recorded. 

The depth of the vegetative layer will be measured in the same general location of 
the temporary borehole to assess the thickness of the topsoil in the stressed 
vegetation area. If the thickness of the soil in the area of stressed vegetation is less 
than 6 inches (the design thickness of the vegetative layer), additional topsoil may 
need to be added to the area to provide sufficient soil thickness for plant growth. 
Additionally, a grab sample will also be collected from the vegetative layer and 
analyzed for pH, and organic and macronutrient content (i.e., percent total organic 
content, and phosphorus, nitrogen, and potassium). The pH, and organic and 
macronutrient content of the soil will be evaluated to determine if fertilizer needs to 
be added to this area to provide sufficient conditions for plant growth. The vegetative 
layer sample will be sent to KAR Laboratories, Inc. (KAR), located at 4425 
Manchester Road in Kalamazoo, Michigan, for analysis of pH, and organic and 
macronutrient content. 

So/7 Sample Collection 

While field technicians are onsite collecting landfill gas concentrations from the area 
of stressed vegetation, a soil sample will also be collected from the drainage/barrier 
protection layer of the final cover system. Georgia-Pacific is proposing to collect a 
soil sample in the area near the stressed vegetation, as shown on Figure 1. The soil 
sample will be analyzed for iron concentrations to determine whether elevated iron 
concentrations in the soil are contributing to the orange-red stains at the pore water 
outfalls. 

To collect the sample, a hand shovel will be used to remove the vegetation and 
topsoil layer in the sampling area, and a grab sample of the underlying sand fill within 
the drainage/barrier protection layer will be collected. The sample will be sent to KAR 
for analysis of iron. 

All sampling activities will be carried out in accordance with the Multi-Area Quality 
Assurance Project Plan for tfie Allied Paper, Inc./Portage Creek/Kalamazoo River 
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Superfund Site (Multi-Area QAPP; ARCADIS 2010), the Multi-Area Field Sampling 
Plan for tfie Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site (Multi-
Area FSP) and relevant addenda (ARCADIS BBL 2007a), and the Multi-Area Health 
and Safety Plan for the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund 
Site (Multi-Area HSP) and relevant addenda (ARCADIS BBL 2007b). 

3. Schedule and Reporting 

Upon MDEQ approval of this Sampling Plan, ARCADIS and Georgia-Pacific will 
schedule the field activities to coincide with the next quarterly landfill gas monitoring 
event. Measured gas concentration data will be analyzed to identify whether stressed 
vegetation is caused by methane leakage. In addition, the analytical data received 
from the laboratory will be validated prior to evaluating the data. As stated above, the 
validated analytical data associated with the vegetative layer will be evaluated to 
determine whether the pH, and organic and macronutrient content of the soil is 
affecting plant growth. The validated analytical data associated with the 
drainage/barrier protection layer will be evaluated to determine whether high iron 
concentrations in the soil within the final cover system might be causing the orange-
red stains at the pore water outfalls. 

The validated laboratory analytical data for the vegetative and drainage/barrier 
protection layer soils, the landfill gas concentrations in the stressed vegetation area, 
and a summary letter presenting the results of sampling activities will be submitted to 
MDEQ and USEPA within 60 days after receiving the laboratory data. The letter will 
also indicate whether additional investigation activities are deemed necessary. 

4. Corrective Actions 

The following are potential corrective actions to be implemented based on sampling 
results. 

• If methane is detected at elevated concentrations in the soil gas, then Georgia-
Pacific will propose additional actions to investigate causes. 

• If pH, organic content, or macronutrient levels are determined to be affecting 
vegetative growth, then the soil will be appropriately adjusted with fertilizer and 
area reseeded. 

• If the soil thickness is less than 6 inches, then topsoil will be added to the area 
and the area reseeded. 
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In addition, the depressed area of ponding water immediately south of the truck 
turnaround on the north side of the KHL will also be backfilled with topsoil, graded, 
and seeded to facilitate vegetative growth and eliminate the ponding of water. 

If you have any questions, please do not hesitate to contact me. 

Sincerely, 

ARCADIS 

Patrick McGuire 
Principal Environmental Engineer 

Copies: 

Daria Devantier, MDEQ 
Judith Alfano, MDEQ 
Michael Berkoff, USEPA Region 5 
Garry Griffith, P.E., Georgia-Pacific 
Dawn Penniman, P.E., ARCADIS 

Attachments: 

Figure 1: Site Plan and Proposed Sampling Locations 
Attachment 1: February 27, 2012 E-mail from MDEQ to Georgia-Pacific Regarding the Stressed Vegetation Area 
Attachment 2: Atwell-Hicks, Inc. Topographic Survey of the KHL 
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Figure 1 
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RMT, INC.. ANN ARBOR, MICHIGAN (CADD FILE: L1630SU01.DWG AS-BUILT 
SURVEY; 8 /21 /00) . 

2. HNAL AS-BUILT CONTOUR ELEVATIONS ARE SHOWN AND ARE BASED ON A 
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Attachment 1 

February 27, 2012 E-mail from 

MDEQ to Georgia-Pacific Regarding 

the Stressed Vegetation Area 



Sidari, Alexis 

From: Krawczyk, Keith (DEQ) [KRAWCZYKK(gmichigan.gov] 
Sent: Montday, February 27, 2012 9:23 AM 
To: Sidari, Alexis; Penniman, Dawn; Griffith, Garry T. 
Co: Devantier, Daria W. (DEQ) 
Attachments: Stressed Area.pdf 

Categories: Communication Log E-mail 

Good morning, 

Check out some aerial Images from Google Earth and BIng. Looks like one from 2004 and another from 2006 (assumed 
year) had no spot. One from 2010 kind of appears to have the spot, and then the 2011 aerial clearly shows the area. 

The KHL OU-3 spot that now has dead vegetation and some subsiding Is just south of the berm, and Is shown best on the 
last attached slide (#4). I think this has happened In the past year. Again, I do think It is worth looking at by a landfill 
engineer and propose you provide such a person with landfill experience, and I want to bring one of our landfill people. 
There is also an extremely large area of "Iron bacteria" In the area of the north pore water discharge ...not saying they 
are related, but both items should be Inspected. Can we set up an on-site meeting to get this looked at, when there Is 
no snow cover? Before the meeting, I recommend a review of subsurface structures present within the landfill to 
consider possible reasons for the dead vegetation and subsiding, and having whatever schematics you have on hand for 
review, if needed. There appears to be a linear component of some sort running north-south through the area of dead 
vegetation that may or may not be related. 

Also, please provide copies of the past four years of landfill site inspections by the end of this week. This Is something 
that should have been recognized during site Inspections, If it was present then, and maybe that will help us determine 
when this occurred. We have a few Inches of snow on the ground now and it Is supposed to snow more during the 
week. We do not want these Issues remedied or modified in any way until we can have our engineer observe this, and 
we can agree on a plan to evaluate this further. If needed. However, It may be prudent to have the ability to collect gas 
samples from the stressed area and soil samples may be appropriate as well, along with characterization samples of the 
sand used for the drainage layer (to evaluate what might be mobilizing the Iron and Iron content), and water samples 
collected from the outlet. 

With the current weather forecast and also wanting a day to look at the site Inspection reports you provide, It seems like 
late next week might be an opportunity to conduct the visit. I will check on the availability of our Landfill person. 

l(eitli M %rawczy^ 
Senior Environmental Quality Analyst 
Remediation Division 
Michigan Department of Environmental Quality 
krawczvkk(5)mlchiqan.qov 
517-335-4103 
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